By reducing deforestation, we can achieve the largest, the quickest and the cheapest cuts in global greenhouse gas emissions (Wade 2008) .
There are formal markets for the carbon captured by plantation forests under the Kyoto Protocol in the Clean Development Mechanism, 2 but in the absence of such markets for carbon sequestered in existing forests, REDD funds will be dispersed at the discretion of donors on a case by case basis.
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In this note I argue that the conventional wisdom is mistaken in relation to one of the most important drivers of deforestation in Indonesia: the establishment of oil palm plantations (although I also touch briefly upon another key driver -the pulp and paper industry). In assessing the costs of reducing such deforestation researchers have mostly confined their analysis to the cost of compensating palm oil companies for profits foregone: cases in point include Venter et al. (2009) and Butler et al. (2009) on the opportunity costs of stopping deforestation in Indonesia. It is argued here that methodology which concentrates exclusively on palm oil company profits (whether before or after taxes) understates the opportunity costs of REDD, and therefore sends dangerously wrong signals to potential providers of REDD funding. The inadequacy of assessing compensation costs based on agricultural profits was alluded to by Stern (2006: 610) : 'This … financial incentive would offset lost agricultural income to producers, although it would not reflect the full value chain within the country'(emphasis added).
Also overlooked in the literature is the challenge of devising REDD development schemes in regional areas that are politically acceptable to the relevant governments and that come anywhere near to matching the full economic benefits of foregone palm oil (or pulp) production. Such schemes could take years to formulate and implement. The costs of REDD are increased by the high investment costs necessitated by lengthy planning processes.
Indonesia is one the largest emitters of greenhouse gases, mainly as a result of land use change. It is therefore a key target country in terms of investment of REDD funds, and it will need these funds to reduce its greenhouse gas emissions by 26% by 2020 -a formal undertaking made as a follow-on from the Copenhagen Accord (UNFCCC 2010). The major agreement with Norway to protect Indonesia's forests and peatlands signed in Oslo in May 2010, under which Indonesia could receive up to $1 billion in grants (ANTARA News, 27/5/2010), is indicative of the potential for such investments.
The potential for reducing emissions by 2020 lies substantially in a reduction in the rate of deforestation. Along with timber production and pulp and paper manufacture, the palm oil industry is a major source of emissions through forest clearing and the conversion to plantations. Palm oil is highly profitable, and the contribution of Indonesia's 320 palm oil producers to Gross Domestic Product (GDP) increased by an estimated annual average of 18% during 2003-05 (Tambunan 2006: 4) . Up until now, 70% of oil palm plantations have replaced forest (IFCA:30) -the timber income generated by forest clearing offsetting the cost of plantation establishment. In Kalimantan, oil palm permits have been issued in recent years for 1.7 million hectares of forest -including 0.5 million hectares of peat lands, which have a high carbon content (IFCA 2007: 31) . Expansion is likely to continue at around 5,500 km 2 a year, but it is unclear how much forested land has been allocated to oil palm by provincial governments. Knowing this is crucial to estimating the emissions from forestry, because the central government will not be revoking existing forestry concessions and licences as a result of the new agreement with Norway, but will simply put a two year moratorium on new concessions (Koswanage 2010) .
As well as being profitable to both private and government-owned palm oil companies, there are also substantial benefits to other parties, most obviously smallholders. These include both 'outgrowers' (plasma) (numbering at least 400,000) linked to the palm oil companies (inti), and independent individual growers, who also number in the hundreds of thousands. These smallholder groups harvest fresh fruit from some two million hectares, contributing a third of total palm oil production. Moreover, the companies themselves employ over a million workers in the plantations and processing mills, as well as in the ongoing conversion of forests to plantations and in the construction of new mills (Zen et al. 2005 ).
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As well as palm oil companies, outgrowers and workers directly involved, governments -and therefore the wider Indonesian public -are also major beneficiaries from the expansion of the palm oil industry. All palm oil companies pay export tax, income tax and value-added tax, while the individuals employed by them also pay income tax. In addition, the national, provincial and district governments benefit financially from issuing permits and collecting land taxes and lease payments on land used for oil palm. 5 In short, the oil palm industry is large and profitable, and capable of generating significant revenue in a variety of forms to governments at all levels.
But the economic impact of the palm oil industry is also important by virtue of the involvement of firms that supply it with goods and services of all kinds. Expenditure is necessary for inputs such as fertilisers, fuel, plant and equipment, maintenance of road networks, plantations and mills, collecting the oil palm fruit, and the domestic distribution or export of the palm oil produced. Part of the cash flow to the suppliers of these goods and services is spent on additional goods and services from other suppliers, and so on. An examination of randomly chosen Indonesian palm oil company annual accounts suggests that for every dollar of net profit made by palm oil companies, about three dollars are contributed to national income through direct and indirect spending on supplies of goods and services and labour (Lestari 2008; Lonsom 2008; SMART 2008) .
To summarise: the true opportunity costs of REDD include the future after-tax profits of palm oil companies and smallholders, together with government tax revenues, and to this must be added the impact on the economy at large resulting from reduced spending by these companies and smallholders on supplies of goods and services. Similar comments apply to the logging companies and pulp mills that also operate under permits and leases in government-owned forests. As in the case of palm oil, the opportunity cost of cessation of pulp mill expansion would include not just the net profits of the companies involved but also the economic impact on downstream processing and local employment generation (Pirard 2008) . Note also that timber, pulp and palm oil operations are all widely dispersed geographically, thus providing highly decentralised business and employment opportunities that would otherwise be hard to replicate.
Regulations already in place allocate the proceeds of the sale of carbon credits from conserved forest that would otherwise be logged and/or converted to agriculture to the three tiers of government, the local community and the holders of permits to clear the forest (Government of Indonesia 2009).
6 5 While local governments benefit substantially from oil palm developments, local officials may at the same time be nervous about the impact on local communities of the consequential immigration (Sandker et al. 2007 ).
Given that the issue of new permits for conversion of forest to agricultural use appears no longer possible under the agreement with Norway, a real challenge will be the deployment of carbon credits by the stakeholders in a way that matches foregone income generation from palm oil and other land uses. Moreover, a coordinated approach to the investment of carbon funds will probably prove very difficult, given the high degree of autonomy that provincial and local governments now enjoy in determining land use and economic development within their own borders.
For REDD initiatives to be effective, a national approach to curbing the establishment of new palm oil plantations is essential. There is a danger that avoiding the establishment of a new plantation in one region might simply result in its relocation to another region -or indeed to another country, such as neighbouring Papua New Guinea (PNG) or elsewhere in the Pacific region -in which case the impact of REDD on emissions reduction would be undermined. The pressure on palm oil companies to relocate offshore will depend on how much already-cleared land is suitable for the establishment of plantations, which is very unclear at present. While it has been suggested that 6 million hectares of degraded land is available across the archipelago (Koswanage 2010) , its use might well be subject to competing claims.
For a REDD scheme to be effective in reducing emissions, very tight rules would need to be applied to the flows of billions of dollars through government agencies. While it is likely that donors will advance compensation only after it has been demonstrated that deforestation has actually been reduced, it is open to question whether REDD donors will trust the government to apply the funds as intended without strict oversight. Any leakage of funds from the compensation packages would further increase the unit costs of greenhouse emissions avoided. On the other hand, maintaining sovereignty is important to Indonesia. It is therefore likely that the government would want to exert a high degree of control over REDD funds rather than allowing the donor countries to determine the allocation of compensation.
REDD donor governments are answerable to their electorates and so will want a demonstrable 'bang for their buck'. Donors would thus need to be kept continually informed, not only of the amount and security of the carbon sequestered in the now conserved forests, but also of the progress of the particular compensatory packages in averting economic losses and contributing to sustainable regional development. A question that looms large in the case of the new agreement with Norway is: what will happen after the two year moratorium on the issue of new forestry concessions expires?
